Dihydrolipoamide dehydrogenase is t h e enzyme r e s p o n s i b l e f o r c a t a l y s i n g t h e r e d u c t i o n of t h e lipoamide group i n t h e 2-oxoacid dehydrogenase and g l y c i n e decarboxylase multienzyme complexes. The family of 2-oxoacid dehydrogenase complexes c o n s i s t s of t h r e e r e l a t e d multienzyme complexes: t h e pyruvate dehydrogenase complex (PDC), t h e 2-oxoglutarate dehydrogenase complex (OGDC) and t h e branched-chain 2-oxoacid dehydrogenase complex (BCDC).
r e s p o n s i b l e f o r c a t a l y s i n g t h e r e d u c t i o n of t h e lipoamide group i n t h e 2-oxoacid dehydrogenase and g l y c i n e decarboxylase multienzyme complexes. The family of 2-oxoacid dehydrogenase complexes c o n s i s t s of t h r e e r e l a t e d multienzyme complexes: t h e pyruvate dehydrogenase complex (PDC), t h e 2-oxoglutarate dehydrogenase complex (OGDC) and t h e branched-chain 2-oxoacid dehydrogenase complex (BCDC).
I n a l l t h r e e complexes, dihydrolipoamide dehydrogenase ( d e s i g n a t e d E 3 ) works i n c o n c e r t with two s e p a r a t e enzymes ( E l and E2) t o c a t a l y s e t h e o x i d a t i v e decarboxylation of t h e r e s p e c t i v e 2-oxoacid s u b s t r a t e with t h e formation of the corresponding a c y l CoA, COz and NADH [ 1 , 2 ] . The g l y c i n e decarboxylase multienzyme complex (GDC) c a t a l y s e s t h e o x i d a t i o n of g l y c i n e , and c o n s i s t s of f o u r enzymes ( P , H, T and L ) , t h e L enzyme r e p r e s e n t i n g dihydrolipoamide dehydrogenase [3].
Whereas t h e mammalian multienzyme complexes have been s t u d i e d e x t e n s i v e l y , less information i s a v a i l a b l e on t h e multienzyme complexes i n p l a n t s . The most widely s t u d i e d p l a n t complex is PDC of which t h e r e a r e two forms, one i n t h e mitochondrial matrix and t h e o t h e r i n t h e p l a s t i d stroma [4] . The mitochondrial and c h l o r o p l a s t i c forms of p l a n t PDC have d i f f e r e n t s u b s t r a t e s p e c i f i c i t i e s , pH optima and Mg2+ requirements [5] . been found t o c o n t a i n OGDC [6] and GDC [3] , and r e c e n t r e s e a r c h s u g g e s t s t h a t p l a n t mitochondrial PDC, OGDC and GDC a l l s h a r e a common dihydrolipoamide dehydrogenase s u b u n i t , r a t h e r than each complex using a d i f f e r e n t dihydrolipoamide dehydrogenase encoded by a s e p a r a t e gene [7] .
O u r group has r e c e n t l y i n v e s t i g a t e d t h e s u b u n i t composition of p l a n t PDC by Western b l o t t i n g crude p l a n t e x t r a c t s with a n t i b o d i e s t o t h e s p e c i f i c s u b u n i t s of mammalian PDC ( i s o l a t e d from bovine h e a r t ) [8] . D i s t i n c t d i f f e r e n c e s i n the s i z e of t h e i n d i v i d u a l s u b u n i t s i n t h e mitochondrial and p l a s t i d forms of PDC were noted. Of p a r t i c u l a r i n t e r e s t was our f i n d i n g t h a t dihydrolipoamide dehydrogenase from pea mitochondria is composed of high M r s u b u n i t s , approx. 67000, while t h e e q u i v a l e n t enzyme i n c h l o r o p l a s t s e x h i b i t s a s u b u n i t M r value of 52000, similar i n s i z e t o t h e p r o k a r y o t i c , y e a s t and mammalian enzymes. A high M r form of dihydrolipoamide dehydrogenase is a l s o found i n p o t a t o , t u r n i p and c a u l i f l o w e r mitochondria [6] .
In o r d e r t o e s t a b l i s h t h e o r i g i n of t h i s s i z e d i f f e r e n c e , t h e mitochondrial and c h l o r o p l a s t i c forms of dihydrolipoamide dehydrogenase had t o be i s o l a t e d . A novel p u r i f i c a t i o n scheme w a s devised i n which t h e immobilised mammalian E2 core assembly of PDC was eniployed as an a f f i n i t y column. This technique proved s u c c e s s f u l i n i s o l a t i n g t h e mitochondrial dihydrolipoamide dehydrogenase from h e a t -t r e a t e d crude e x t r a c t s of p o t a t o and pea. The enzyme was bound t o the a f f i n i t y column i n low i o n i c s t r e n g t h b u f f e r (20mM NaC1) and e l u t e d i n 1 M NaC1. I n c o n t r a s t , dihydrolipoamide dehydrogenase from pea c h l o r o p l a s t s would not bind under t h e s e c o n d i t i o n s , suggesting t h a t t h e r e a r e indeed two forms of dihydrolipoamide dehydrogenase i n p l a n t s . pea mitochondrial and c h l o r o p l a s t i c dihydrolipoamide dehydrogenase l i e s i n t h e i r d i f f e r i n g s e n s i t i v i t y t o s a l t . The e f f e c t of s a l t c o n c e n t r a t i o n on dihydrolipoamide dehydrogenase a c t i v i t y i n mammalian mitochondria was compared t o t h a t i n pea mitochondria P l a n t mitochondria have a l s o F u r t h e r confirmation of t h e s e p a r a t e i d e n t i t i e s of and c h l o r o p l a s t s . Above 0.25M NaC1, dihydrolipoamide dehydrogenase from pea mitochondria w a s more s e v e r e l y i n h i b i t e d than t h a t from c h l o r o p l a s t s or bovine h e a r t . For example, a t 0.5M NaC1, dihydrolipoamide dehydrogenase from pea c h l o r o p l a s t s had 55% of c o n t r o l a c t i v i t y , while t h e mitochondrial enzyme had only 28% of c o n t r o l a c t i v i t y . Dihydrolipoamide dehydrogenase from p o t a t o mitochondria was as s e v e r e l y i n h i b i t e d as t h a t from pea mitochondria.
Preliminary experiments have shown t h i s i n a c t i v a t i o n t o be r e v e r s i b l e , and work i s i n p r o g r e s s t o t r y t o determine t h e n a t u r e of t h e s a l t i n h i b i t i o n .
I n summary, these results v e r i f y those obtained p r e v i o u s l y by immunological a n a l y s i s [a] , and s u g g e s t t h a t t h e pea mitochondrial and c h l o r o p l a s t i c forms of dihydrolipoamide dehydrogenase a r e d i s t i n c t s p e c i e s .
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